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■ Full benefit of the filing date of International Application PCT/JP02/06766, filed July 4, 2002, is claimed pursuant to 
the provisions of 35 U.S.C. §120. 

□ Full benefit of the filing date(s) of U.S. Provisional Application(s) is claimed pursuant to the provisions of 35 U.S.C. 
§1 19(e): Application No. Date Filed 
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In the matter of the above-identified application for patent, notice is hereby given that the applicants claim as priority: 
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Receipt of the certified copies by the International Bureau in a timely manner under PCT Rule 17.1(a) has been 
acknowledged as evidenced by the attached PCT/IB/304. 
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□ are submitted herewith 

□ will be submitted prior to payment of the Final Fee 

Respectfully Submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 



Stephen G. Baxter 

Customer Number Registration No. 32,884 

22850 

KISSES Vincent K. Shier, Ph.D. 

(OSMMN 05/03) Registration No. 50,552 



b # m # it Jt 

JAPAN PATENT OFFICE 



su & ^ ft « m iz ie « £ ti x v> & ^ ^ it t e o m m # « k ie m. s ti r 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

Date^offpplfcation: 2 0 0 1 * 7B 90 



#SI 2001-208238 



ffi & # 

Application Number: 

[ST. io/C] : [JP2001-208238] 
m jh a 

Apphcant(s): #HifcA*r*TW - ■ • ^~W^0f 



' ) 



J, 



2003^1 0^ 60 



Commissioner, 
Japan Patent Office 





tbfE#^- mtE# 2003-3082 



&m 2001-208238 ^- v : 1/ 

iwm%] mm 

Yl 10381 

[Jim 01 «13^ 7£ 9B 

[ft*] s+a ^ 

[tt3rX*±g8f] »^limJII«FTfiil|«FE»*Wr 1 - 1 l*0*Hc:#£tt 

[ft*] ±& =&k=f- 

[IScSlJ#^-] 000000066 
596175810 

[ftfcXlifeft;] Btffl&A^-f St^ - • ■ x.-m$tm 
[ftSA] 

[»J#-^-] 100059959 

[#a±] 

[««LfcftaA] 

[»J#-^l 100067013 
[#S±] 

[ft*3Ui*ft-0 A*. £B8 



dilE# 2003-3082146 



mm. 2 0 0 1 -2 0 8 2 3 8 ^- v : 2/ 

[M&LfzitmA] 

imwm^] 100082005 

im&tfzixmA] 

imvm^] 100065189 
imwm^] 100096194 
imvm^] 100074228 

imnLtzitmA) 

[Wi%m^] 100084009 

[SttLfcftSA] 

Ilft8U#-SH 100082821 

[»ttLfcft3Al 

[M»J#^-] 100086771 



mSE4# 2003-3082146 



#12 0 0 1 - 2 0 8 2 3 8 3/E 



[mzm^] 100084663 
[#S±] 

[=?mi3fctt] 008604 
[*M*&«] 21.000R 

mmm i 
\m&*x\ mm i 

1 



tB|jE#2 003-3082146 



#H 2001-208238 ^- S J : 1/ 

im^M 1 1 inn? < >^*'Jt^y^7^ y >x7x7--t"ffitt 

>^yjC£n- Ki-^jtf£T-<7)§§Jl/6 i miJ$tL-Cv^ ) li:^£f#iti:i- 
£ fit 3^4 KfSfcOMo 



mtiE#2 003-3082146 



#H 2001-208238 ^- v : 2/ 

tefc^rta @e?mie^j#-^-ifsmo@e^jf i#@^f>48i#g^> 
[»*^ 1 1 ] sfjjfcE 1-10 ©^tn^ 1 ^tcfem«offit?(7)®T-o 

£ tier $ * & £ * #m t -r & , m&ftxmmztitz *ts-r & m^m 
tmm 1 5 cie««Mo 

[Iff^Jl is] y*;w? ^ * * v ^87 ^ J h 9 ^7--tff& 
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[«*^2 4] ff«i~i 0cov^-fn^i^tc|fi«otfi%^^ti>^: n a p 0 
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o 

[000 1 1 

*%mi*. mm&xvt/ifzm&^y))/? ^yM$mzmi]nz-&z>jj®:, v 
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j£^*fgtt£&*i-£iWtej&*^lgg$;K/rv>& (Noguchi T. t HAYASHI S., Bi 
ochem. J. 195-235-239 (1981), Orzechowski Acta Biochem. Pol. : 447-45 
7 (1999), 0rzechowsi<b> Acta Physiol. Plant 21:331-334 (1999)) 0 L^L 
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tzMfc^&m&wma\zyc<<xy)V9 < ym^w^nMLtzm.^axxfm.^'X^ 

Z> o 

[0 0 0 5] 



mSE#2 003-3082146 



&m 2001-208238 ^- iS : 6/ 

t <• 

ggt) y-r&iiittomm] tt±. m^my^? $ >m.rv* 
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> GGTitfcT-fi, f-?^-X±t77->7?y !>7>7>7x7-t^^-7 
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m&o * <d x -? & y * «; - - > y-*7j ft & i tfliwf #£i tt k ti «t < & h ti tz 
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Xlifflz.H^ Sambrook<b, Molecular cloning-Laboratory manual, H 2 )8su Col 
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h mOTimz <fc 0 , mRNASfi J-^y-fUy Y , ^»^RT-PCR^ t O^mz X o 
tlfit^:^ J t^o f ^GGTfS14ti> — &#J&:fr& (Plant Physiol. 99: 
1520-1525) iaoti^fl,Ii:^-e#^o 0Ox.tf, Tfe^a^Hiott ^GGT^ 
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m^tti&ltiWL, $)xJi\ lOOmM Tris-HCl (pH7. 3k lOmM VTYZStf v 7 r - K 
S$SU Rfl-«tifi&j3£fc^ gTJEL^ft (Plant Physiol. 99:1520-1525) 
K i o TSO^-t *U£ J: v > c W + yy-A j^£-r h £ SJ Jet" * K (± 
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>7>*il-C^o 0.22 ^m07^^-*it-tt?^*i*LT^y 
Bft##ffcliT ^ /iTt^'f -r-LS-8800(HITACH)?rfflv>T 5 7 
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. a#&i.2te~£j2.5te, «fS*K**^«?o^;i/^ s >m^-»^tr*tJi.2^m 
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tb \z imisnit&ftTTmvdte * l xm* * nw l . -eomft k & it & ^» 

fc£tf#ii*#*rt*ilf i^o ii^^^^TT^^Wia^^^^-a-li, 33 
v>7t^fe^, Wx.lf, 30/imol m-2 s -lfljg, 3 fcli&iftJSCO^tt* fllx.lfO.7% 

m«^s*ose^jicr#aLT, *sv»ii, ainji^^jt^^BBLr, ^-rng 
c: <b 4: v^HrtT-e i & m *) ^itTxmm-r 2>z\t *m i L^o 
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^Mlcov^T^glL^ < &&2T% -t &>b*>, £X<7)mtfci3^X&BLX^ 
&mMmtmil&faZmiki-2>Z.t\ l ~£^Xft%:oZttfX%2> 0 Ml^ PCR^ 

y--*r>ffiffiK£^x mik-r&z t i> nmx$>^ 0 

«k mk> 7^9 x ym^m<^>mm^mm^fifzm^}^m^<D^Txm. 
*&u ^(Dm^-^mu-r^^tizx^xn^^ tn>*m&z> 0 Mtuz. w&ztLtz 
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WlThZ. tlz£ -?m&Zttfm%:2> 0 X tyffi-t L < (i30jumol m-2 S -l-70^m 
ol m-2 s-lSJS07t#f^TT«*^(7)ffi%^i5^L. ^^m^-^mU'T h Z. t 

hz.t zmm-f &x § z> o 

[0 0 19] 

, hh^\±m^<^mmk^ xm^m^^x^t Lxmm-thz. t^x^z, 

yy-tzztizi^ x*mm<7>myd%? -ft-m, & x tr*» titzm%d& x t/s 
t±, -> n ^ * i- x i- 1 ^(ommm \z pite $ v ^ t j± ^ m% k a w ^ 

[0 0 2 0] 

«E.ffHl. vP^^X^OGGTfttit£Oim 

( 1 ) M5<Oi£# 

-fV- Y±X<Digm<7>M<Dm$LmMt LT. 1%(w/v) sucrose, 0.05%(w/v) ME 
S ^-(N-t^^'J/li^yXi^Vi], 0.8%(w/v) agar£#tfPNS(Mol. Gen. 
Genet. 204:430-434) £ tzitm (Physiol Plant 15:473-479) Mm&mZm^tz 

[0 0 2 1 ] 

(2) GGT&Sl**)** V -=■> y<Dlz*b<?>'7 t 7 4 
•>D^tXtW77->7^ y h 5 >77x7-b* (AlaAT)atfeT-OtffR* 

tatltt 2003-3082146 



#11 2001-208238 



^-v: 14/ 



& £ A 1 aATitfc^- £ Iptf# L/: e A 1 aATiSfST- (i . GGTitfST T? & * & o 

^JSri^iPJJ L7°7 ^ 7-Jf^gLf: 0 Alanine aminotransferase Arabidop 
sis£*-»7- Y\zr-5>WM*fs -otzmM. ^^<t^7A±C43H-, T 

o £»:fcT-<7)Genbank T^t-r/s > / #-*H±AC005292 (F26F24. 16h AC011663 ( 
F5A18.24), AC016529 (T10D10.20K AC026479 (T13M22. 3) X*$> o tz 0 ^rti^ffKD 
itfsT-^AlaATK 2, 3 Zf 4t$T%, U *i£ T ^ 7 mSdWJt^* 

Bll-e^L^o $>*mXESmm*m^fz%%%:, 43h°-^9^AlaAT103§5L:I:^ 

ft £ *Lfco - -eAlaATlOg^iJ £ £ <h ^ilfe^^X ^ 'J - - > ^<7>;&<7)PCR 
7°7^-7-^^ML^ (^1) o Z-frhtD-fyj v-ti, ^-f^DNA^0f^ti 
£t L T v -> x t- A £ H J£ L T 15 1 1 2 ti T v 0 
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AAT1U 


C T C T AGAA C C G AAC GT G ACT C T C C A G 


(@e^i#^-2) 


AAT1L 


CCATGATCTCCGGCATCTCATCTTC 


(ga^]#-§-3) 


AAT1 L2 


ATCACAAATCAGGCACAAGGTTAGAC 


(@fi^l#-§-4) 


AATRTU 


GGAGGGAAGAAGTGAGCTAGGGATTG 


(SS^I#-^ 5 ) 


AATRTL 


C GCTC ATC CTGGTATAT GTTCTGCTG 


(S2^)#^6) 


00 L 


AT AAC GCT GC GGAC ATC T AC 


(m^m^ 7 ) 


02 L 


TTAGAC AAGTAT C TTT C GGAT GT G 


(@fl^J#-5§-8) 


03 L 


AACGCTGCGGACATCTACATTTTTG 


(BB^J#-*§-9) 


04 L 


GT GGGTTAATTAAGAATT C AGTAC AT TAAA 


(Bfi?'l#-§- 10) 


05 L 


AAGAAAATGCCGATACTTCATTGGC 


(@2^l#^- 11) 


06 L 


AAGAAAATGCCGATACTTCATTGGC 


(@2?']#-§- 12) 


00 R 


TAG AT C C GAAACT ATC A GT G 


(S2^J#-S§- 13) 


02 R 


ACGTGACTCCCTTTAATTCTCCGCTC 


(ie^'i#^- 14) 


03 R 


C C T AACTTTT GGT GT GAT GAT GC T G 


(ee^#-§- is) 


04 R 


TTCCCTAAATAATTCTCCGCTCATGATC 


(Sd?'l#-§- 16) 


05 R 


TTCCCTTAATTCTCCGCTCATGATC 


(g2?'l#-5§- 17) 


06 R 


TTCCCTTAATTCTCCGCTCATGATC 


<®&m% is) 


EFU 


GTTTCACATCAACATTGTGGTCATTGG 


(BB*U#-5§- 19) 


EFL 


GAGTACTTGGGGGTAGTGGCATCC 


(sa?'i#-§- 20) 



* m\\ imif;<Dmm& izm. o x , 5' ->3' # fa mem l £ 0 

[0 0 2 2] 

(3) kiakmmw^m 
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1>X* 9 V - - y FX Itl&ittm (Dy'^J-r-tLX (AAT1U/AAT1L) £ ffl v\ * 
^* 7° 7 -7 - H f± (00L/02L/03L/04L/05L/06L/00R/02R/03R/04R/05R/06R) £ tl 

^etiMfc-f & iz & v> xm v > tz o ^ffl l ? ^ -7° 9 >f -7 - # -7°- )v t <d m& 

fi^2 iZjfiLtZo 



[0 0 2 3] 

1^2] 

12. ^^7-f"7-#^-;^OHi 



DNA 






P0009 




P0020 


12 


POOR 


POOL 


P0023 




P0040 


18 


P0202 




P0204 


3 


P02R 


P02L 


P0301 




P0302 


2 


P03R 


P03L 


P0401 




P0403 


3 


P04R 


P04L 


P0501 


'V 


P0508 


8 


P05R 


P05L 


P0601 




P0608 


8 


P06R 


P06L 




§1 


54 





[0 0 2 4] 

*°'J ^ 7— trtiEX-taq (TAKARA) *ffli/>fc 0 Rj£$^&J&f±20// l*K£j38.4n 
g lOOpg x 384) If MDNA, lOpmo 1 * ^ 7° 9 >f "7 - , lOpmo 1 ifrfe?- ^^fv-, 
2/il lOx/^y^r-, 5nmol dNTP, 0.5U Ex-taqi Lfz Q * ;Wi94*C kz 

T45#, 52tHCT45#\ 72lCK:T3fr£l-9-'f * )V t LX35^-( 9 Mto tz 0 10 m 
1 PCRH%*l%T^o-^r;i/T-m^i*lCj; ^ILfco EtBr$fefeK<fc •) Jgffi 
SftfcDNABrtf-fcftflLfco -<7WWiEiM (1.5M NaCK 0.5MNa0H) T'20^ 
L^tt$*2t^ [0.5M Tris-HCl(pH 8.0), 1. 5M NaCl] *X20 

20 x SSC(3M NaCK 0.3M ? J^^Mi- h V 1*) * m^X J > 7U 
>-HybondN+ (Amersham Pharmacia Biotech) "7'n y Y Ltz 0 "7'n v UV^ 

ffix* >7u>{zmh*mfcLtzo y' } ) yj-e-z/a «t wtufiAikPhos 
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-Direct DNA detection kit(Amersham Pharmacia Biotech) ^M<T) ~7° n h 

U/AATlL£fflv\ ADNA^itM^PCR^T^O^ipsBff^GFX PCR DNA and G 
el Band purification kit (Amersham Pharmacia Biotech) "CfflM Ltz Q 
[0 0 2 5] 

9*)--> 9' "C (i 384 <D ® j£ L tz 9 ^|fA7^ L£^V A DNA 

<D < y 9 9.^\y°-)Pt LT, 547°-^ (384 x 54 = 207369^ >) t'£v>TPCR 

zn^fzo m ipsnt? k n l r > * v > s w jg^^itiiii £ & * mm l 

tzo \>k* 9 >; - - y y-ztf 1st- -i 7%m&1>m h fitz -T- ;VP0035KM L X2>k 

7,9 *) ~-—>rzft-otzo 2>xx? \) y<7)tztb<DPCR<D7°7 j -?-<Dm.& 

l&X 9 /T^"V7 r^^*0#f>tr/c, AATIU/OOL^AATI 

L/OOLt L£ Q 2^^ 'J -->^<D^m, 09>f >8046K£v>TAlaATl ? 
A $ ttT v> £ im h K %otz 0 
[0 0 2 6] 

(4) *rft\tiLW.v>$kfc 

®&Ltz9 yftx^j yfrbmm Ltzmk^mmzr^-f^^-r-^y v (aat 

lU/OOU AATlL/00L)-CPCR«:firv^ii*BLfj»fM-*pGEM T-easy vector (Promega) 
K9u-~y 9~Ltz 0 B£?iJ^ScH(±DNAv-^i>-«J— ABI PRISMTM 377 DNA seq 
uencer (PERKIN ELMER) fcffll/>fc 0 

^^(±i6x+V >tU6bp^:££#oTif A£*i-C&«9 , 01 
76-GGTLV-180^176-AIQL(end)-180Ke&£ftTV>& i t^?)^tc*ofco 

&te $ n/c * ^Afcg t &m<nmi\ * m 2 kt* l fc„ 

[0 0 2 7] 

(1) ^^i^olt 

i&±CJML£ 0 3aH&KO y * -)-;H:^Ln -y-tf y Mti&5mmlZg^-<W 
;i^fbDNA£«{i} L£ 0 ttttJ^fiLi^^j* (Plant J. 8:457-463) K&o £ 0 * 
^t^tt £ ffi 5e1" £ ifc , 9 7*WLs-?H-?- (AAT1U/AAT1L2) "CPCR %'ft^tz 
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o PCR«1494T;KT30#\ T^- 1 ; >^*57t:^T30#, #S£72T;HT60#t 

o PCRMtKT)— gBSrm^&l&Kcfc «91%r^*n-^^;u-r^8IL^:o *^&£"ffcfi 
357-f >Oo *>ll7-T >#£L£ (E13) o 
[0 0 2 8] 

(2) GGTf&H^l&m 

TV^^^RT-PCRTiSfgL^o ZMkag/ 1^4 7u~?4 v> 

aRl^fil^^^ISOGEN £fflv*T:£RNA£JfttbL£o DNaseflG* 

Sf&superscript II (GIBC0) £fflV>T* 'J ^STf? 4 -7-/^<bit$£^£fi^\ & 
f&Ltzl^mcmA*mMt LX? ? tlktf? (AKY1 RTU/ AATlRTL)£ffit/> 
TPCR^^fo^o PCR(±^14£94°C^-T30#\ 7-- 'J > ^£57°C^T30#. ffifi 
£72°CCT60#£ U 28-9-^f ^;Hf ofco 3 > h n - ;i/ \,z fiEFl- « (EFU/EFL) £ 

A^-T >'-C(iAlaATl<7)^^mRNA(i^m^tt^^o7t([ll4)o 
[0 0 2 9] 

(3) *r#A^aatl-lK#^&5«<9f£W 
*^#A**aatl-l<Z>tt^£±KflHIU iiflT^^JK (is «t f70,« mol m"2 s - 

£ 3 mmv&L-ctf&imzt^fzo foe*, as^^js-ea^w^^^ia 

— gf^cT (£ if 30/* mol m-2 s~l) &MfiJI, 
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[0 0 3 0] 

S3, mtnwm 



itagigmolm- 8 s 1 ) 



30 
100 



aatl-1 



0.89 
0.34 



[0 0 3 1] 

(4) * ^#;U*aat 1-1 K£»t 

**ettOiB3eO*, PNSl&»»C»tt^2ilHI, 70/. mol m-2 s-loft&ttT"C 

mm-cm^k, %$fct%mzm^rw&*m$Ltz6 »tb$t[ioomM Tris-Hci o> 

H7.3), lOmM DTT] £ lmUHIx^ 15,000 rpm "CIO #ra*'fr5Mi&fr^ 

GC00 (millipore)^fflv^T^f o£ 0 10, 000rpmt*&j45:frjf >l>53^t£i3 - fc^Jtttb 
tt0.5ml£l0ffiFK*«Lfco «lfflirci(M»K*JRU |BH»f^Sr30« 0 & Lfco * 
W^KM^Protein assay kit (Bio-Rad) £ffl^T«85c L£ 0 flt^#Jg^2mg 
/mlStffitM fc4:-6J:-7lwlO%^';-fen-;w4:^tf«lWffi*inx., fflffttfj|f£<b L 

[0 0 3 2] 

Ala (75->) + c KG (a)"f^^^) — Glu(^*^^ < >B6) + Pyr(t? 
)V\£ >&)(DKfcmm*UM (EC 1.1.1.27)tcJ: < 5NADHOlR'fl:RjcEfc*S$-fr, 0. 
D.340nmCO^ba-e?fllJ^L^o RtDtt600/< [lOOmM Tris-HCl (pH7. 3) , 10 

OmM Ala, O.llmMfcfV K^"9-^5-'; 0. llmM NADH, 15mM a KG, 80mM NH4CI, 

1200U/1 LDH (SIGMA L2375)] UttLTlO mgffiJSttif&Srffl^TtTo fz Q 

Glu+Pyr — Ala+aKG^i^Glu+^'j t + y^| (Gly) +aKG<D 

*Ste«!l5el±NAD+-GDH (EC 1. 4. 1. 3) IZ X Z> NADH<OlHbRED i: $ -£0. D. 340nm 
wmtbZX t)mj£LfZo Kfcli600filKJBM [lOOmM Tris-HCl (pH7. 3), lOOmM G 
lu, O.llmMtf'j >8L 0. llmM NADH, 15mM Pyr. 1200U/1 GDH (G250 
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#R(&Ofifte£ia 5 fc^Lfco aatl-HC^T, AlaAT*«ttlif 4 #*. <b tt 
* 3o co U £ v >Taat 1-1 T tt©t£j&*afcj? LX^ZZt tffrfr ^tz 0 M 

OTOt^aat 1-1 &C£>v*T KfiT L T v > & CI 1 1PW h iz & o tz 0 

AlaATltiHRIUjtl^iS^jSK"^**^ 1 ; ^ ~ ^mBS&O^W') * * 

[0 0 3 3] 

(5) *^#A1*aatl-l<7>T^ 

MIT^ /m#»^?iiJ^i--i>^. FNSig«lfc»tt&2iIIW, 70^/mol m"2 s" 1 ^ 

^ UPx., $HJJ&S£$$$IMM300 (QIAGEN) TSfe^, 80°CT 1055-^^31" ^> - £ XT < 
/^itiilfco 15,000 n>m^l0$frlB]O»<fc5Mi&±fll £JR*K 80 "CO 80 

;-)\,&500/u 1JDX.T, +^it^L7tmtcSU f 80 t C-ei0^r^MaL/Co 15 
,000 rpm-ei0^Kit>L^^^±Vt*^l9 T S /^ffivRt Lfco lml<7)T^ / 

>-7°^H0.02N HC1^300^ 1Jdx.sk/Ut- y * *&K»^fc**rv»±ifr i: ofc e 0 
.22 ;u^-^ii1">l<h-e^^^^L^^<7)^>7 0 ^i: Lfco T 

< yMfrffi&T < y^TT"^^^f-LS-8800(HITACH)^fflV^T^To7t:o i^&T 
= ymo#fi(nmol/mg FW)i3 J: tmr ^ 7 «K*l"*Sftl£-*EI 7 Ktf L£o $J-*r 
OS*aatl-l-e(i^;w^ 5 >&<a*!ftij&*ig;*:LTV>/t (07) o 

<mm? -t*x h > 

B£?|J#-S§- 2-20 : PCRy 7 ^v- 
[0 0 3 4] 
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(1) aatl-l*»#:ott^ 

* Atfcaatl-lis «t WBSfit^Col-OOflT-^PNSi@^i#jfe±HJM L. 16B# 
K9§$-8l$Wllg»k 70^mol m-2 s"l O^ftTT' 3 U n 

;W:fIL/;o Col-OiJJ: 0 f aat-lOtt^#*«x./cn y^-^fclslDMx-tf) 

[0 0 3 5] 

(2) aatl-lfc^OTS y&53*#r 

K*fiT-i3J:-e-10mgt500^ l<7)80%^^y-^ : £r2ml^i-ncAtL, ffljftjft 
#ISMM300(QIAGEN) fcffiv^T^Ktt^-fctt?* Ltz Q 80X^105^ LTT^i 
«L/: 0 15, OOOrpmT- 1 0» &<kfrm&. ±'/f * L , jjfcJR K80% ^ 
?/-^£500j« lUnx-T^a*^, #J^80°Ctc-C10^r H m31L7to 15,000rpm 

x., ^KtSH^Lfco 15,000rpmT5^^Oit^^t^ liOx-fA'ffl^ 

&C300// 1O0.02N HCl£*Dx.. jJOI/t- v 9 *&Kj*'WMi*fT fcv^ ±ft£EIJK 

mV-yffrt Ltz 0 /Ml±7< ymT^^^-f-LS-8800 (HITACHI) 
v^T^f^o/Co I^T^^ti (nmol/mg FW) *5 «fc Xf^T 5 7 ^C*|"t & 

t § „ * s >^*<7)if^: L «t tf / i tz f«T - t 
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[0 0 3 6] 

SEQUENCE LISTING 

<110> Aj inomoto Co., Inc. 

<120> Method of increasing the glutamic acid content in 

plants, plants having increased glutamic acid content and their 
seeds 

<130> Y1I0381 

<140> 
<141> 

<160> 20 

<170> Patent In Ver. 2. 1 

<210> 1 
<211> 481 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 1 
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Met Ala Leu Lys Ala Leu Asp Tyr Asp Thr Leu Asn Glu Asn Val Lys 
15 10 15 

Lys Cys Gin Tyr Ala Val Arg Gly Glu Leu Tyr Leu Arg Ala Ser Glu 
20 25 30 

Leu Gin Lys Glu Gly Lys Lys Val He Phe Thr Asn Val Gly Asn Pro 
35 40 45 

His Ala Leu Gly Gin Lys Pro Leu Thr Phe Pro Arg Gin Val Val Ala 
50 55 60 

Leu Cys Gin Ala Pro Phe Leu Leu Asp Asp Pro Asn Val Gly Met Leu 
65 70 75 80 

Phe Pro Ala Asp Ala He Ala Arg Ala Lys His Tyr Leu Ser Leu Thr 
85 90 95 

Ser Gly Gly Leu Gly Ala Tyr Ser Asp Ser Arg Gly Leu Pro Gly Val 
100 105 110 

Arg Lys Glu Val Ala Glu Phe He Gin Arg Arg Asp Gly Tyr Pro Ser 
115 120 125 

Asp Pro Glu Leu He Phe Leu Thr Asp Gly Ala Ser Lys Gly Val Met 
130 135 140 

Gin He Leu Asn Cys Val He Arg Gly Asn Gly Asp Gly He Leu Val 
145 150 155 160 

ttitiE# 2003-3082146 
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Pro Val Pro Gin Tyr Pro Leu Tyr Ser Ala Thr He Ser Leu Leu Gly 
165 170 175 

Gly Thr Leu Val Pro Tyr Tyr Leu Asp Glu Ser Glu Asn Trp Gly Leu 
180 185 190 

Asp Val Ala Asn Leu Arg Gin Ser Val Ala Gin Ala Arg Ser Gin Gly 
195 200 205 

He Thr Val Arg Ala Met Val He He Asn Pro Gly Asn Pro Thr Gly 
210 215 220 

Gin Cys Leu Ser Glu Ala Asn He Arg Glu He Leu Lys Phe Cys Tyr 
225 230 235 240 

Asn Glu Lys Leu Val Leu Leu Gly Asp Glu Val Tyr Gin Gin Asn He 

245 250 255 

Tyr Gin Asp Glu Arg Pro Phe He Ser Ser Lys Lys Val Leu Met Glu 
260 265 270 

Met Gly Ser Pro Phe Ser Lys Glu Val Gin Leu Val Ser Phe His Thr 
275 280 285 

Val Ser Lys Gly Tyr Trp Gly Glu Cys Gly Gin Arg Gly Gly Tyr Phe 
290 295 300 

Glu Met Thr Asn Leu Pro Pro Arg Val Val Glu Glu He Tyr Lys Val 

ffiSE# 2003-3082146 
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-i ** 

305 310 315 320 

Ala Ser He Ala Leu Ser Pro Asn Val Ser Ala Gin He Phe Met Gly 
325 330 335 

Leu Met Val Asn Pro Pro Lys Pro Gly Asp He Ser Tyr Asp Gin Phe 
340 345 350 

Ala Arg Glu Ser Lys Gly He Leu Glu Ser Leu Arg Arg Arg Ala Arg 
355 360 365 

Leu Met Thr Asp Gly Phe Asn Ser Cys Lys Asn Val Val Cys Asn Phe 
370 375 380 

Thr Glu Gly Ala Met Tyr Ser Phe Pro Gin He Arg Leu Pro Thr Gly 
385 390 395 400 

Ala Leu Gin Ala Ala Lys Gin Ala Gly Lys Val Pro Asp Val Phe Tyr 
405 410 415 

Cys Leu Lys Leu Leu Glu Ala Thr Gly He Ser Thr Val Pro Gly Ser 
420 425 430 

Gly Phe Gly Gin Lys Glu Gly Val Phe His Leu Arg Thr Thr He Leu 
435 440 445 

Pro Ala Glu Asp Glu Met Pro Glu He Met Asp Ser Phe Lys Lys Phe 
450 455 460 
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•i , 

Asn Asp Glu Phe Met Thr Gin Tyr Asp Asn Asn Phe Gly Tyr Ser Lys 
465 470 475 480 

Met 



<210> 2 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 2 

ctctagaacc gaacgtgact ctccag 26 



<210> 3 
; <211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer 
<400> 3 

ccatgatctc cggcatctca tcttc 25 
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<210> 4 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 4 

atcacaaatc aggcacaagg ttagac 

<210> 5 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 5 

ggagggaaga agtgagctag ggattg 

<210> 6 
<211> 26 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 6 

cgctcatcct ggtatatgtt ctgctg 

<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencelPCR primer 
<400> 7 

ataacgctgc ggacatctac 

<210> 8 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencelPCR primer 



mm 2001-208238 

<400> 8 

ttagacaagt atctttcgga tgtg 

<210> 9 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 

<400> 9 

aacgctgcgg acatctacat ttttg 

<210> 10 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR priimer 
<400> 10 

gtgggttaat taagaattca gtacattaaa 



<210> 11 
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<211> 25 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 11 

aagaaaatgc cgatacttca ttggc 25 

<210> 12 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencelPCR primer 
<400> 12 

aagaaaatgc cgatacttca ttggc 25 

<210> 13 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

ttliiE#2 003-3082146 
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<223> Description of Artificial Sequence :PCR primer 
<400> 13 

tagatccgaa actatcagtg 

<210> 14 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiPCR primer 
<400> 14 

acgtgactcc ctttaattct ccgctc 

<210> 15 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PCR primer 
<400> 15 

cctaactttt ggtgtgatga tgctg 
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<210> 16 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial SequencelPCR primer 
<400> 16 

ttcccttaat tctccgctca tgatc 25 



<210> 17 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial SequencelPCR primer 
<400> 17 

ttcccttaat tctccgctca tgatc 25 



<210> 18 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 18 

ttcccttaat tctccgctca tgatc 25 

<210> 19 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiPCR primer 
<400> 19 

gtttcacatc aacattgtgg tcattgg 27 

<210> 20 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:PCR primer 
<400> 20 

ttlliE#2 003-3082 146 
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gagtacttgg gggtagtggc atcc 24 

mi] 

•>n^ 5?^Xf-^*T7->T^ 7 h7>^7x7-t' (AlaAT : GGTi: |s) D) 
[H2] 

9 V^Wtm.*^ o (A) AlaATloyVA^O^H.h^^A^ffio 
V >(i y ? * T% -Y > h n > L£ Q (B) Kf£M (WT) <7>lfi*g^iJ £ 
7 mse^J^±l£{37K U 8046^Oi4#^T-DNA^J$A$ tt7t:DNA<7)ia^@fi 

[HI3] 

(a) **m&fa<nmmzmmLfz7°7 j ^-<D{tLW*^Lfzm'c$>2>o (b 

[0 4] 

RT-PCRCi^mRNAlx^^OMTiaf^^^P^T^ig-e^^o WT : g^MI*. 
8046 ! *^m&mA\aA71? ?W A»o 
[@5] 

^^A^aatl-l^^lt^.^fS14^^L7t:[iI-e^)^>o Ala+aKG, Glu+Pyr. G 
lu+glyoxylateii, -f-ti-Tti, Ala+ a KG — Glu+Pyr, Glu+Pyr — Ala+aKG&J: 
C/Glu+y; t^yiVl Gly+aKGcORti>^Si^-r^>r&ti*^(*-r^o f&ttfiNA 
DHomibRfi>i:*tx$-^, 1 ^g^^>v^g^J:<^l^r H 1*/ii9C0340nm^4olt 
^^JS^b (A A) i:lti^Lf: 0 
[H 6] 

[EI7] 

ttim.^ 2 003-3082146 
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1% sucrose€r^-tfPNS^±T*2ii^^W^-^^^jffit>OT5 y^io A : 

aatl-l : AlaTl * Afi!tJ^I£8046o 
[Hi8] 

aatl-l<7)#^-H^lt^T^ y^a^(nmol/mg FW) Q 
[EI9] 

aatl-KOtt^-Hiolt^^tT^ yM^;(%)o 
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[Ell] 

AlaATl 1 : 0 

AiaAT2 1 : 0 



AlaAT3 1 :MRRFLINQAKGLVDHS-RKQ-HHHKSPSFLSPQPRPLASSPPALSRFF — SSTSEMSASD 56 
A I aAT4 1 : MKKFVlGOAKNLiDUSRRRQLHHHKNLSFVSLIP-PFSAPSDSSSRHLSSSSSSDMSASD 59 

AlaATl 1 :-MAI JvAl J)YDTI.NENVKKCQYAVKGb>LYL — R-ASEL — QKEG KKVIFTNVGNPHA 50 

AlaAT2 1 : -MSLKALDYESLNENVKNCQYAVRGE LYL —R-ASEL— QKEG KKIIFTNVGNPHA 50 

AUAT3 57 : STSSLPVTLDSINPKVLKCEYAVRGEI VNIAQKLQEDLKTNKDAYPFDET TYCNTGNPQS 1 16 

AlaAT4 GO : SSSSLPVTLDTINPKVIKCEYAVRGEIVNIAQKLQEDLKTNKDAYPFDEIIYCNIGNPQS 1 19 

* * * ****** * * * * *** 

AlaATl 51 :LGQKPLTFPRQWALCQAPFLLDDPWV-GM-LFPADAIARAKHYLSLTSG~GLGAYSDSR 107 

AlaAT2 51 :LGQKPLTFPRQVVSLCQAPFLLDDPNY-GM-IFPADAIARAKHYLSLTSG-GLGAYSDSR 107 

AlaAT3 117: LGQLPIKFFREVLALCDHASLLDESETHGL — FSTDSIDRAWRILDHIPGRATGAYSHSQ 174 

AlaAT4 120: LGQQPITFFREVLALCSYTALLDESATHGLFRFSSDSIERAWKILDQIPGRATGAYSHSQ 179 

AlaATl 108 : GLPG VRKEVAEF IQRRDG YPSDPEL IFLTDGASKG VMQI LNCV I RGNGDGI LVP VPQYPL 167 
AlaAT2 108 : G1PGVRKEVAEF I ERRDG YPSDPEL IFLTDGASKG VMQI LNCV I RGQKDGILVPVPQYPL 167 
AlaAT3 175 :GIKGLRDVIMGIEARDGFPADPNDIFLTDGASPAVHMMMQLLLSSEKDGILSPIPQYPL 234 
AlaAT4 180 :GIKGLRDAIADGIEARDGFPADPNDIFMTDGASPGVHMMMQLLITSEKDGILCPIPQYPL 239 
* * * * * *** * ** ** ***** * **** * ***** 

AlaAT 1 168 : YS AT I SLLGGTLVPYYLDESENWGLDVANLRQS VAQARSQG I TVRAMV I INPGNPTGQCL 227 
Al.aAT2 168 : YS AT I SLLGGTL VP YYLEESENWGLDVANLRQS VAQARSQG I TVRAMV I INPGNPTGQCL 227 
AlaAT3 235 : YSASI ALHGGSLVPYYLDEATGWGLEISDLKKQLEEARSKGISVRALVVINPGNPTGQVL 294 

A 1 aA T4 240 : YSAS I ALHGGTLVPYYLDKASGWGLK ISKLKKQLKDAKSKG ITVRALAV INPGNPTGQVL 299 
*** * * ** ****** * *** * *** ** *** ********* * 

AlaATl 228 : SEANIREILKFCYNEKLVLLGDEVYQQNI YQDERPFISSKKVLMEMGSPFSKEVQLVSFH 287 
AlaAT2 228 : SEANIREILRFCCDERLVLLGDEVYQQNIYQDERPFISSKKVLMDMGAPISKEVQLISFH 287 
AlaAT3 295 : AEENQRD I YNFCKQEGLYLLADEVYQENV YVPDKKFHSFKK VARSLG Y-GEKD ISLVSFQ 353 
AlaAT4 300 : SEENQRDVVKFCKQEGLVLLADEVYQENVYVPDKKFHSFKKVARSMGY-GEKDLALVSFQ 358 
* * * ** * **** ***** * * * * *** * * * ** 

AlaATl 288 :TVSKGWGECGQRGGYFEMTNLPPRVVTEIYKVASIALSPWSAQIFMGLMVNPPKPGDI 347 
AlaAT2 288 - TVSKGWGECGQRGGYFEMTNIPPRTVEEIYKVASIALSPNVSAQIFMGLMVSPPKPGDI 347 
AlaAT3 354 : SVSKGYYGECGKRGGYMEVTGFTSDVREQIYKMASVNLCSNISGQILASLVMSPPKPGDD 413 
AlaAT4 359 : SVSKGYYGECGKRGGYMEVTGFTSDVREQIYKMASVNLCSNISGQILASLIMSPPKPGDD 418 
***** **** **** * * * *** ******* * ****** 

AlaATl 348 :SYDQFARESKGILESLRRRARLMTDGFNSCKWVCNFTEGAMYSFPQIRLPTGALQAAKQ 407 
AlaAT2 348 : SYDQFVRESKGILESLRRRARMMTDGFNSCKNWCNFTEGAMYSFPQIKLPSKAIQAAKQ 407 
AlaAT3 414 : SYDSYMAERDG1LSSMAKRAKTLEDALNSLEGVTCNRAEGAMYLFPRINLPQKAIEAAEA 473 
AlaAT4 419 : SYESYIAEKDGILSSLARRAKTLEEALNKLEGVTCNRAEGAMYLFPCLHLPQRAIAAAEA 478 
** * *** * ** * * ** ***** ** ** * ** 

A I aAT 1 408 : AGKVPDVFYCLKLI .EATGTSTVPGSGFGQKEGVFHI .RTTT I PAEDEMPE IMDSFKKFNDE 467 
AlaAT2 408 : AGKVPDVFYCLKLLEATGISTVPGSGFGQKEGVFI1LRTT1LPAEEEMPE IMDSFKKFNDE 467 
A 1 aAT3 474 : EKTAPDAFYCKRI .1 .NATGVWVPGSGFOQVPGTWHFRCT I LPQEDKIPAI VNRLTEFHKS 533 
AlaAT4 479 :EKTAPDNFYCKRLLKATGIVVVPGSGFRQVPGTWHFRCT I LPQEDKIPAI VDRLTAFHQS 538 
** *** ** *** ****** * * * * **** * * * * 
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